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DETAILED ACTION 

1 . This action is in response to communications filed on 8/20/2007. 

2. Claims 1,9,10,21, 23-24 have been amended, claims 8, 1 5, 22, 27-29 have 
been canceled and no new claims have been added. Thus, claims 1-7, 9-14, 16-21, 23- 
26 are pending. 

Claim Objections 

Claims 10 and 21 are objected to because of the following informalities: 

"the component" in line 7 of claim 10 and "the minimum allowed voltage" in line 9 of 

claim 21 lack antecedent basis. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-6, 9-13, 16-17, 21, 23-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Jeddeloh et al (US Patent Application Publication 2006/0206738), in 
view of Ryu (US Patent 5995434). 
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For claim 1, Jeddeloh et al teach the following limitations: 

A device (Fig 5) comprising: a chip (504 is a memory module that comprises DRAM 
devices 104. [0003] mentions that the memory module is an SIMM. In that case each of 
104 is a chip); means for measuring the temperature of the chip (370 measures the 
temperature of the chip as disclosed in [0028]); and means for regulating an 
operating voltage ([0034] mentions that 104 can be powered off to save power, which 
means stopping voltage) of the chip based on the measured temperature of the 
chip ([0024] mentions that memory module is directed to reduced power state based on 
measured temperature) wherein when the sensed temperature of said means for 
measuring the temperature of the chip senses a chip temperature ([0029]) that is 
less than a predetermined threshold temperature value ([0029] mentions that 370 could 
be programmed to respond when temperature falls below a predetermined threshold) 
which represents an idle state of the chip ([0029] mentions that 370 signals 360 that 
300 has not been actively used and could assume a reduced power state. 424 of Fig 4 
labeled that state as idle temperature threshold. Therefore, this temperature represents 
idle state of the chip), said means for regulating the operating voltage of the chip 
changes the operating voltage of the chip to a minimum allowed voltage value at 
its idle state (420; 420 can be stopping voltage as mentioned in [0034], or it can be a 
self-refresh mode, which is typically performed with lower operating voltage. This is the 
minimum allowed value for the chip at its idle state), wherein the idle state is a low 
power state of the chip (as 300 is not actively used, this state is a low power state; 
[0023] mentions that memory devices actually used consume more power than memory 
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devices not being actively used) wherein the threshold temperature representing 
the idle state of the chip is determined based on speed characteristics of the chip 
at the threshold temperature (threshold temperature represents idle state of the chip, 
which is an indication of reduced speed of the memory as mentioned in [0029] (i.e., 
memory module has not been actively used for a long time). Therefore, threshold 
temperature is based on speed characteristics of the chip at the threshold temperature) 
and wherein the minimum allowed voltage and the threshold temperature 
maintain the speed characteristics of the chip, while providing significant 
reduction in power consumption of the chip (The minimum allowed voltage and 
threshold temperature maintain the reduced speed of the memory as long as no 
memory command has been received while performing significant power reduction). 

Jeddeloh's system can take one of a number of idle states. One of the idle states can 
be powering down the chip, where voltage is ceased to the chip. Or, memory chips can 
be put into self-refresh mode. If the self-refresh is the idle state, then operating voltage 
during self-refresh can be considered as minimum allowed voltage value of the chip at 
the idle state. Although Jeddeloh disclosed that the chip can be in self-refresh mode, 
Jeddeloh does not mention that operating voltage during self-refresh is lower. 

Ryu teaches a system where operating voltage of self-refresh is lower than that in 
normal mode (Fig 1). 
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It would have been obvious for one ordinary skill in the art at the time the invention was 
made to combine the teachings of Jeddeloh and Ryu, since Jeddeloh's system is 
directed to any type of power savings mode to reduce power and reducing voltage to 
minimum allowed value is one of them. 

For claims 2 and 3, processor 202 is a semiconductor device (line 29 of column 4), 
which is typically Si based component. 

For claims 4, 5, Jeddeloh et al do not mention that the sensor is a thermocouple or 
thermal diode. Examiner takes an official notice that thermo couple and thermal diode is 
well known in the art. One ordinary skill in the art would have been motivated to use that 
particular sensor depending on his design choice. 

For claim 6, 360 is outside the chips and forms the external regulator. 

For claim 9, 218 is not a firmware. Examiner takes an official notice that firmware 
storing data is well known in the art. One ordinary skill will be motivated to use firmware, 
since ROM is cheaper and provides non-volatile storage. 

For claim 10, Jeddeloh et al teach the following limitations: 

A device (Fig 5) comprising: a chip (504 is a memory module that comprises DRAM 
devices 104. [0003] mentions that the memory module is an SIMM. In that case each of 
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104 is a chip); a thermometer that outputs the temperature of the chip (370 
measures the temperature of the chip as disclosed in [0028]); and a voltage regulator 
([0034] mentions that 104 can be powered off to save power, which means stopping 
voltage, or regulating voltage. Thus, there is a voltage regulator. 360 is a part of voltage 
regulating circuitry as 360 is the component that direct the module to power down the 
memory chip) coupled to the output of the thermometer (360 is coupled to output of 
370. 360 signals to power down the memory devices) and to the chip (360 is coupled 
to the chip) wherein said voltage regulator reduces the operating voltage of the 
component (powered off comprises reducing voltage of the chip) when the output of 
the thermometer is less than a threshold temperature ([0029] mentions that 370 
could be programmed to respond when temperature falls below a predetermined 
threshold) representing an idle state of the chip ([0029] mentions that 370 signals 
360 that 300 has not been actively used and could assume a reduced power state. 424 
of Fig 4 labeled that state as idle temperature threshold. Therefore, this temperature 
represents idle state of the chip) and said voltage regulator reduces the operating 
voltage of a component to a minimum allowed voltage value in its idle state (420; 
420 can be stopping voltage as mentioned in [0034], or it can be a self-refresh mode, 
which is typically performed with lower operating voltage. This is the minimum allowed 
value for the chip at its idle state) when the sensed temperature is below the 
threshold value ([0024] mentions that memory module is directed to reduced power 
state based on measured temperature. [0029] mentions that 370 could be programmed 
to respond when temperature falls below a predetermined threshold) wherein the idle 
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state is a low power state (as 300 is not actively used, this state is a low power state; 
[0023] mentions that memory devices actually used consume more power than memory 
devices not being actively used) wherein the threshold temperature representing 
the idle state of the chip is determined based on speed characteristics of the chip 
at the threshold temperature (threshold temperature represents idle state of the chip, 
which is an indication of reduced speed of the memory as mentioned in [0029] (i.e., 
memory module has not been actively used for a long time). Therefore, threshold 
temperature is based on speed characteristics of the chip at the threshold temperature) 
and wherein the minimum allowed voltage and the threshold temperature 
maintain the speed characteristics of the chip, while providing significant 
reduction in power consumption of the chip (The minimum allowed voltage and 
threshold temperature maintain the reduced speed of the memory as long as no 
memory command has been received while performing significant power reduction). 

Jeddeloh's system can take one of a number of idle states. One of the idle states can 
be powering down the chip, where voltage is ceased to the chip. Or, memory chips can 
be put into self-refresh mode. If the self-refresh is the idle state, then operating voltage 
during self-refresh can be considered as minimum allowed voltage value of the chip at 
the idle state. Although Jeddeloh disclosed that the chip can be in self-refresh mode, 
Jeddeloh does not mention that operating voltage during self-refresh is lower. 
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Ryu teaches a system where operating voltage of self-refresh is lower than that in 
normal mode (Fig 1). 

It would have been obvious for one ordinary skill in the art at the time the invention was 
made to combine the teachings of Jeddeloh and Ryu, since Jeddeloh's system is 
directed to any type of power savings mode to reduce power and reducing voltage to 
minimum allowed value is one of them. 

For claim 1 1 , SIMMs are semiconductor device. 

For claim 12, Jeddeloh et al do not mention that the sensor is a thermocouple or 
thermal diode. Examiner takes an official notice that thermo couple and thermal diode is 
well known in the art. One ordinary skill in the art would have been motivated to use that 
particular sensor depending on his design choice. 

For claim 13, 360 is outside the chips and forms the external regulator. 

For claim 16, 218 is not a firmware. Examiner takes an official notice that firmware 
storing data is well known in the art. One ordinary skill will be motivated to use firmware, 
since ROM is cheaper and provides non-volatile storage. 
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For claim 17, Jeddeloh teaches SIMM that is a card with chips and thermometer 
measures the temperature of the chips ([0028]) and regulator reduces the operating 
voltage of the chips ([0034]) when measured temperature is less than a threshold 
temperature ([0029]). 

For claim 21 , Jeddeloh et al teach the following limitations: 

A method, comprising: measuring the temperature of a chip while the chip is ON 
(412); and reducing an operating voltage delivered to the chip (420; [0034] 
mentions that 104 can be powered off, which comprises reducing voltage) when the 
measured temperature of the chip drops below a predefined threshold 
temperature ([0029] mentions that 370 could be programmed to respond when 
temperature falls below a predetermined threshold) representing an idle state of the 
chip wherein the predefined threshold temperature is selected to be a chip 
temperature below which the chip is presumed to be in the idle state ([0029] 
mentions that 370 signals 360 that 300 has not been actively used and could assume a 
reduced power state. 424 of Fig 4 labeled that state as idle temperature threshold. 
Therefore, this threshold temperature represents idle temperature of the chip) wherein 
the idle state is a low power state (as 300 is not actively used, this state is a low 
power state; [0023] mentions that memory devices actually used consume more power 
than memory devices not being actively used) wherein the threshold temperature 
representing the idle state of the chip is determined based on speed 
characteristics of the chip at the threshold temperature (threshold temperature 
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represents idle state of the chip, which is an indication of reduced speed of the memory 
as mentioned in [0029] (i.e., memory module has not been actively used for a long 
time). Therefore, threshold temperature is based on speed characteristics of the chip at 
the threshold temperature) and wherein the minimum allowed voltage and the 
threshold temperature maintain the speed characteristics of the chip, while 
providing significant reduction in power consumption of the chip (The minimum 
allowed voltage and threshold temperature maintain the reduced speed of the memory 
as long as no memory command has been received while performing significant power 
reduction). 

Jeddeloh's system can take one of a number of idle states. One of the idle states can 
be powering down the chip, where voltage is ceased to the chip. Or, memory chips can 
be put into self-refresh mode. If the self-refresh is the idle state, then operating voltage 
during self-refresh can be considered as minimum allowed voltage value of the chip at 
the idle state. Although Jeddeloh disclosed that the chip can be in self-refresh mode, 
Jeddeloh does not mention that operating voltage during self-refresh is lower. 

Ryu teaches a system where operating voltage of self-refresh is lower than that in 
normal mode (Fig 1). 

It would have been obvious for one ordinary skill in the art at the time the invention was 
made to combine the teachings of Jeddeloh and Ryu, since Jeddeloh's system is 
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directed to any type of power savings mode to reduce power and reducing voltage to 
minimum allowed value is one of them. 

For claim 23, chip returns to normal operating mode at 404. 
For claim 24, Jeddeloh et al teach the following limitations: 

A machine-readable storage medium that provides instructions, which when 
executed by a computing platform, cause said computing platform to perform 
operations comprising a method of: measuring the temperature of a chip while 
the electrical chip is ON (412); and reducing an operating voltage delivered to the 
chip to a minimum allowed voltage power (420; 420 can be stopping voltage as 
mentioned in [0034], or it can be a self-refresh mode, which is typically performed with 
lower operating voltage. This is the minimum allowed value for the chip at its idle state) 
when the measured temperature of the chip drops below a predefined threshold 
temperature ([0029] mentions that 370 could be programmed to respond when 
temperature falls below a predetermined threshold) representing an idle state of the 
chip ([0029] mentions that 370 signals 360 that 300 has not been actively used and 
could assume a reduced power state. 424 of Fig 4 labeled that state as idle temperature 
threshold. Therefore, this threshold temperature represents idle temperature of the chip) 
wherein the idle state is a low power state (as 300 is not actively used, this state is a 
low power state; [0023] mentions that memory devices actually used consume more 
power than memory devices not being actively used) wherein the threshold 
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temperature representing the idle state of the chip is determined based on speed 
characteristics of the chip at the threshold temperature (threshold temperature 
represents idle state of the chip, which is an indication of reduced speed of the memory 
as mentioned in [0029] (i.e., memory module has not been actively used for a long 
time). Therefore, threshold temperature is based on speed characteristics of the chip at 
the threshold temperature) and wherein the minimum allowed voltage and the 
threshold temperature maintain the speed characteristics of the chip, while 
providing significant reduction in power consumption of the chip (The minimum 
allowed voltage and threshold temperature maintain the reduced speed of the memory 
as long as no memory command has been received while performing significant power 
reduction). 

Jeddeloh's system can take one of a number of idle states. One of the idle states can 
be powering down the chip, where voltage is ceased to the chip. Or, memory chips can 
be put into self-refresh mode. If the self-refresh is the idle state, then operating voltage 
during self-refresh can be considered as minimum allowed voltage value of the chip at 
the idle state. Although Jeddeloh disclosed that the chip can be in self-refresh mode, 
Jeddeloh does not mention that operating voltage during self-refresh is lower. 

Ryu teaches a system where operating voltage of self-refresh is lower than that in 
normal mode (Fig 1). 
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It would have been obvious for one ordinary skill in the art at the time the invention was 
made to combine the teachings of Jeddeloh and Ryu, since Jeddeloh's system is 
directed to any type of power savings mode to reduce power and reducing voltage to 
minimum allowed value is one of them. 

For claim 25, threshold is the chip temperature below which chip is presumed to be an 
idle state as 424 labeled the threshold as an idle temperature threshold. 

For claim 26, chip returns to normal operating mode at 404. 

4. Claims 7, 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jeddeloh et al (US Patent Application Publication 2006/0206738), in view of Ryu (US 
Patent 5995434), in view of Georgiou et al (US patent 6047248). 

Jeddeloh et al or. Ryu do not teach any internal regulator. Georgiou et al teach an on- 
chip voltage regulator (Fig 1). One ordinary skill in the art would have been motivated to 
have an on-chip regulator to reduce the extra delay, since on-chip component takes 
less delay than off-chip component. 

5. Claims 18-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
over Jeddeloh et al (US Patent Application Publication 2006/0206738), in view of Ryu 
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(US Patent 5995434), further in view of Kikinis (US patent 5502838), further in view of 
Georgiou et al (US patent 6047248). 

For claims 18 and 19, Jeddeloh teaches SIMM that is a card with chips and 
thermometer measures the temperature of the chips ([0028]) and regulator reduces the 
operating voltage of the chips ([0034]) when measured temperature is less than a 
threshold temperature ([0029]). Jeddeloh does not teach chip specific sensor and 
regulator. Kikinis teaches a system where each chip has sensor and the regulator 
regulates voltage of each chip (lines 5-10 of column 5 and lines 25-30 of column 5). 

It would have been obvious for one ordinary skill in the art at the time the invention was 
made to combine the teachings of Jeddeloh, Ryu and Kikinis. One ordinary skill in the 
art would be motivated to have two chips with individual sensor and individual control of 
voltage, since that would increase the performance of the system. 

The combined teachings of Jeddeloh, Ryu and Kikinis does not teach chip specific 
regulator. 

Georgiou et al teach the chip specific regulator (Fig 1). 

It would have been obvious for one ordinary skill in the art at the time the invention was 
made to combine the teachings of Jeddeloh, Ryu, Kikinis and Georgiou et al. One 
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ordinary skill in the art would be motivated to have chip specific regulator, since that will 
increase the performance. 

For claim 20, Examiner takes official notice that system comprising two regulators, 
where first regulator serves at least two chips and second regulator serving other chips 
are well known in the art. One ordinary skill would prefer such arrangement of 
regulators to ensure system's proper functionality. 

Response to Arguments 

Applicant's arguments filed on 8/20/2006 have been fully considered, but moot in view 
of new grounds of rejections. However, Jeddeloh is still relied upon for rejection and 
examiner is addressing the arguments regarding Jeddeloh. 

Applicant argues that Jeddeloh discloses reducing power but not reducing the operating 
voltage to the minimum allowed voltage power of an idle state, which is a low power 
state, as required by the claim. 

Examiner disagrees. Jeddeloh disclosed self-refresh mode, which typically requires less 
operating voltage. Therefore, Jeddeloh changes operating voltage to a lower voltage 
when the chip is in idle state. Such voltage can be considered minimum allowed 
voltage, since operating voltage is higher than this voltage and memories requires such 
voltage for refreshing. Claim does not provide any definition for minimum allowed 
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voltage. Thus, voltage that ensures self-refreshing can be considered minimum allowed 
voltage, as no refreshing can occur below this voltage. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Fahmida Rahman whose telephone number is 571-272- 
8159. The examiner can normally be reached on Monday through Friday 8:30 - 5:30. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rehana Perveen can be reached on 571-272-3676. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 




